Functional evaluation of macrophages in fish from a polluted estuary.
The chemotactic and phagocytic efficiencies of macrophages from spot, Leiostomus xanthurus and hogchoker, Trinectes maculatus are reported here. Fish were captured from the York and Ware Rivers, two relatively nonpolluted rivers, and from a reach of the Elizabeth River, known to be contaminated with high concentrations of polynuclear aromatic hydrocarbons (PAHs). Kidney cell types were separated by density gradient centrifugation and single cell suspensions of macrophages were used for in vitro studies. Chemotactic activity was measured in Boyden chambers using Escherichia coli as the chemotactic stimulus. The percentage of macrophages migrating was maximal at 90 min but was markedly reduced in Elizabeth River fish (spot, 33%; hogchoker, 56%) as compared to clean water controls (spot, 55%; hogchoker, 85%). Macrophage phagocytosis of bacteria was quantified by the microscopic enumeration of the proportion of phagocytes which contained intracellular bacteria. Phagocytic activity reached maximum values within 120 min and remained relatively constant for the remainder of the experiment. Phagocytic activity was reduced significantly in the fish obtained from the Elizabeth River. Values at 120 min were 74% and 19% for spot from the control and PAH-contaminated sites, respectively. Comparable values for hogchoker were 88% and 32%. The results suggest that defective macrophage function is related to exposure to PAH-contaminated sediments.